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(57) Abstract: When a substrate (P) is exposed to light through a projection optical system, a liquid (50) is supplied between the 
S projection optical system and the substrate (P). Accordingly, a pattern forming area (AR1) of the substrate (P) is exposed to light 
fv| through a projection optical system (PL) and the liquid, and an edge area (AR2) of the substrate (P) is exposed to light through a 

O projection optical system (PL2) but hot through the liquid. Exposure with a large depth of focus can be realized while preventing 
the liquid from flowing out of the substrate. 
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fc^ W^iCONTIi, $£2mmAR 2£ N ^5 OfcLCU 8H&3t9&36P L 

tzmy&tELnmBmi* mitgkm shikar 1 ti^iifcttfl) 

L/S A*- > 4 2lr[El^L/c^ifea)[H]^7 1 c(Z5a^ 2 0(D|E]ifr$fc£ffll*Ta&KP& 

(a) dfcUT, ffi^^I L©3taS7 OCMfeKTSIUllx *lli:«LTW:li 
SI3 1 0©riPt^t5-WMl5 7 1 #ieg£*i£>o ^;17 0fre>StJi}Lfc7fc 
ffifiSRItt "3 7 1 ©MP&JIaflf**. U>X^7 3&ili®LTv'*£McDL/S 
/t^->4 2l3ft4toXSrrSo T**M©L/S/t*->4 2"eiHl*ff LfcOtfSfcS 
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P Ll3Att-Ti>o «t5P©*2««A R 2\*0) l Z%JkTJ+ 1 (- 1 &3fe) IZS 
cJ< -3feJR^ai^J:9 L/S;^->4 2feB3fe**i*o fcStWix 07 (b) 

2$I^AR 2li^7^-*XlzW4cDfci,^^^7 l e^4xyc3h{z:^i>o MI- 
CCD hts ^^*PL0)HP»fe*J\*<i-5ifcTf^*c^«[©S»f%**v 

*«ifclt5S3feiiE XffiS^^ P L testis: 5 0 £^-T£> ^ tTiii 
$l*l46S;i:tfTt§o 

miI^ILTi2^J|A R 2 5&^Ur«feJ:Uo 

L/S;^->4 2£S*£P©ffl2$liilAR 2lc:M3 1 cTJ-£>PgL H1 SIi=EA R 1 IZ1 
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l*Ts *2fiC«AR2©-5-fejtfi*|qJl^^1SJaAR 2 AdttLTIi. VX^Mii 
i^Pt^±LMl:I^$§o It ^e^fRllCSl^«AR 2B*x "7 
^^M«:l»Jl:Lfett«8T?aS*RP4^»U*:*«&a3fe-i-*Wl3li N tk&ZtiZJi*- 

L/S/^->42©7^ >^^->©«^[Rli:ltriBS*5PCD^lb^[^i:^-ife 

IB&^PLlZAJttLT*,. K<ST-V>^3j?A1ST«:lHl» 

<t5;fCv »#^$3&<r«fcS«EP±l3L/S/^->4 2 

#-et*o ^ur. »ip±iifcuT^uxA°^->4 1 imi&i<ti*niw* 

AR 1 »|I21S«AR 2(z:^S-M , ^->Tfei.L/S/t^->4 2£JfcJ5£L 

iP^H-ifc'jntu^M^ii^iHiit^iiitfT^So 

&fc s ±E*lteB»Tfl* N »2«#AR2fc»f*fcUZ«3feLTUfc*\ »£P 

©jisiiz, m&p<mmizmmLitmi**mi+zEm&w:*tDL\fTt5%^ m2m 

J* A R 2&B&^*-SI«l;:fc8dR£*te^P L©Tl^f*^iBSLfe«fiS-Cs &5 
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fcfc. ±ffi*M0&«T?ttll! 1 H«A R 1 t^2fiiA R 2^>a * 
alLfctf* 1o<DS>a«y K««rtli*1 HH£AR 1 ii«2ffi«A R 2 h&ffi^LT 

P©*i&l;:$El*-#<D^y^tt£l**JI!1 fi^AR 1 LTSfcaUlJtefcfTlK ffe 

ffofctK R&Lfc^fc*f<D&3I&JSLTfc«i:Uo *1 ««A R 1 

2^i»EAR 2hli3t3t*-|RH3MA/TUTt,«fcL\Lx ^SMJlZBMxTUTfc J; Uo 

£fcs ±B*J»l5»Tlix «m«AR 1 £«$teUfcf*l;^ a5 2««AR2 4« 
JfrtZ^lZLTl^bK Sg2$I*£A R2<DBM»1««AR 1 (Dtffld^roT'fo 
«tu 0 I2fMA R 2C^^7Ltll:v *1 «CJtfA R 1 ©«3fe*ff-5 CI ill' 
J:<9v 35L\y^->JKJ56*|!A*<S*$n*SS1 ««A R 1 ©f;U7;^->4 1 

mas 1 f«*s a r 1 &R$te-r s c: «s 1 h*sa r 1 wmjt$ti-cfr zmmmmz 

MVXA*->4 1 *i£Sin flBSA R 1 4«I5 0 Lfctfot, F/fM 

^->4 2£l£l±TU£>fr\ f/W7it^->4 1 0>— >&t6oT3f5 2 
I8«AR 2^M7 1 c-ri)ct5l3LT ! feJ;UL, t&ZW&A R 2 rog&CH&btl* 
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F \ZBl£$ tltc L / S J * * - > 4 2 (D& £ V X 5 X 5>"M S T ©^EISjxCDKI P$P 

uraHg p ±<dw 2WR2 \z&& Lum 2 mm A R 2 cfc a 13 L 

ttAR2*«3ter*fcto<DL/S/.*->4 2|glt5^&Uhuamfe 

So 

e-r\ *<Dmm&*Trt4*.rt*->4 1 t waste* oT*«fcuu ^/wx/t 

£*U ±IB*ttJBJBCfet^Ttt. SI2fgJgAR 2&myt*%}iZlZJW->lzm 
SB3fe*RW»U *<ZVt*->©fc*J||2««AR 2l:»Rnj:-5l;LTHi^ 

Wil^cTfii^MU ^©^F&tt&^tltfAR 2±i:jft»LTx 3g 
2««A R 2\ZT : &mJ^ ->ttm&-t §J:olimJ:K 

H9ttJR2fR4KAR 2 fcWfcr* fc*©3te^©mfflfrJfcjj**BT?*fto El 9 13 

U>Xm»1 U>X*8 1 mi U>X^8 1 4a«Lfc3fcllS&2*teS|!l;:# 
«n/\-757-8 2tv »2l/>X^83t N Bantt 9 8 5 t^SiltbtiTU 

So 3t«8 o ^ u fe^fejfetta? i u>x*8 i &a«sL A-755-827? 

2-3©^*l^«*tlx £©2o©3fc3lll±£2 U>X^8 3*^LT^ft^&P 
LIlAtt-TSo »£P©1g2f«AR 2\Z\*2^<D%mzm-3 <~%}&T)$ : ,lk\Z± 
K> ->WBl£i*ti%o Z ©.fc-5 13, /\'£-> (7X^M) ^^t>-Tl3s 
*2««AR2*S^S^4:t,qnfeT*So fcfc*feiH8 0 t LTIi. HSBJ§&9&^ 
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757-8 2*mmijfa\z&®?jmzm+s m&82' iz^^cm-:^ ^_ 

U v KttMPfflft^Lfc23tJl5l3j;0 ; Fafc»;^->4JgfigLT ! fe«l:t\o 

3fe^PL fcS«Pta5MH!^l*««cSIH|lHTJI52«J3SA R 2fta3ferS«k5l3L 
«PL £S&P t©Fe^©^#aH-#TfcU*§^l3fcSlt 1 ffftfiA R 1 £ 

±8B^J6JB«6©«tai^JBBJi^fcS£xrJCs *1ffi«AR 1 ^rSTfet-Si: 
t©W^PL©iP^, fg2$I*l£AR 2£^7fc-ri,t£ e fc'9 ; M\£ <"Ti> 

>>**->£<D®(Dx^-*<Dm*m%m-C'm&-t%j:*>izLT<b£i\o 

M^mtTCMP jUiS^CD^lS £ b L TT l \ S # * CMP #131 £ ft t> & 
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u7oiz*&f*a>TTii. m^iz^<m^tim(om. x.^mAR2^ 

T, ^EpXa (H)3#^) T^I-^fi^fS] (-XM)) llUltEP -STSt* 

)l 5 A . 5 B^fflUT, >?£ft{*f££tM 1 ^tf^IsHlX^tS 2 Izj: K) WlW 5 0 

tm$S/X;U4 (4A-4C) 4^lTiSMlSit1 fr£)$tt:5 0tf&12*^ 
P L tmfcPhCDNllzm&Zti&tt'&lZs ®I!R;X)15 (5 A. 5B) v Rtf® 
WW6*ifrl,T}&te5 0^^(EliJX^M2l3lHJi|X^ti^ U>X6 0 LgfaP £(Dm 

8A~8C N (HJJjX^I K &lf[°)ijJ</X;U9 A. 9B^UTv fttt&ig&tt 1 & 

ir»f*ia^«2i3: e ko»f*5 0©^»uf|5iiR/)«fTfe*LSo l-fcto^s StEPtf 

+ X*|fi]lz«K)f SPglZI*. 0Mt$&y^;i/8 (8A-8C) ^lt 

mwm&mm i*^mso PLti^pt ©iw izetts $ *i § 1 1 *, 

IZ. ®HRSX)\,9 (9 A N 9 B) . SUWJHfi 1 4^L/T»#:5 OA^ftSJRJg 

'SWiio Z:©ctold. #JfcP8»CONTf;J\ 1 »t/»*lHlJR3S« 2 £ 

ffli^T* SISP©WiS][iiQorm5 0t;it o :o^ N mffiftttftt&n' 

S1 frbf&*£/ X;U4£^LT#±*££*l£>>$te5 0 l«« P CD- X ^fp]-sa)f$lb[3 
#oTffiM5 6ll?lt'a**iSJ;5l3LT3£*iS©Tx **M^«il 1"(Dttl&:c* 
;U=P-6</J\*<T«fe»f*:5 0*ffinB5 6llMlC«ttT*So ^LT. jEttfalZ 
fotTfaWS 0*ffi.Tl5fa-ktyV)W7L%Z)i\Z£.*) ^ + X#[rU Rlt-XljfaCDZ: 
*>*>(Dl3folZ&fcP&fem-t%>Wi'£lZ$,^ U>X6 0CD9cmm7 tSffiP 
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m 2 

^LtzmmmPitm-y.itmm(Dmf&^izrD^i:itm-(Dm^nL. ^nmw 

^L«, ±til©^-^9 1±^^/7^Jt!^i!jpJt^mi^X^-v (SB 
1rT1M*) P S T 1 &tffB2»S*^-v (SB2^i!rf*) P S T 2*mz.T^2> 0 
Ztz, V< >7t - v'SlTtif liS^Xr - v a >A (»7f-V3» 

v3>A(3liE1 *#BSLT:8»«IUfe2/X7 t AA^ttt**iTfc0x tftK^* (SB 
1 P L fcaHSPfc(DMlzatfc**i*»fls5 OM^mPL^LT 

3S*5P(DJB1 ««AR 1 l3B3t^EL*<Ra*tdtiSo fcfcfflWlflDfctfK m 1 Ol:li 

2ii7f-vPSTK P S T 2 ±£75Sip W 9 4 . 9 4' IZJSI* £ tl£fi*V 
->?MFM^^ttS^-i. T*£7-5-T*> h^8 9A<IS(te>*LTU5o WIZ, MltX 
T-va>AI'li. 2StKP©*®0D®tiW8 (Zl^fnjIIfcltSteg-ttfK^^^lt 
«) &&&-tZ7*-t>X • U^'J >^&^8 4*^lt6»tlTUi>o 7*-* 
* • U^'J>^tB*8 4l±, ttm3fc«raPS3)l3&lt^££Utt$8 4 At?CD 
P 6> CDSW^ ft & S3t^ 8 4 B h fefflt x. T I* 3 o 

It«^-V3 >Bte. SI^t-vP S T 2 (P S T 1 ) ll^fctetlfc 

tt^T.mt 9 5 t s # ^ 9 5®/^- >f^B^Bt E L 2 ftllBja,-*- 3 SB 2 fig 

*m^Jh mix&m i l 2t> l 2Tiia^**ife^^at*t9 5 am- 

^->§i«7f-vP S T 2 (P S T 1 ) ±CDS*RPI^»-rSSB2«3Jg^^ 
(SS2 3fc5^) PL 2hv g*EP±<D7^-f hv~ *fc§lM;J:SB 1 s SB2£1£ 



22 



WO 2004/053951 



PCT/JP2003/015408 



^f-i/'PSTK PS T 2±<Dmm$ltt9 4, 9 4' izm+btitz&m^-t P 
FM£t££ii-r 3 &*S;P^-f p<> 2h, 9 3 A&tfg:*;^ 3 

^2^^PL2^LT, 3©f&2&l>&^P L 2 iiS^P ^(D^II^ 
»SP©m2fIMAR 2\zm$&tE L 2^as^i»o 

iCfclt^STfeTfeE L 2<D^}J§i£l£SUl3S&c>T;fc9. it»-^-S> a > B I32BU 
TSg2$Il3£A R 2CD^l3ffiUb^i)ji7fe7feE L 2©;^li. i^f-va>A 
l3fc^Tff§1 $I*=£AR 1 ©M7fcl3/8Ut>*T,3S7fc7fcE L<D;&ft^&3o 

in 1 i fi. 9 5cD^®m-cfe?>c m 1 1 izm-tJioiz, ±'^x&^9 

fa (Y$ft;fr|£j) l:lSt57^>/^->^tt5L/SM^->9 6i:s f>&(D 
Kv h/t^->97 ifrKfgl ©:£fthl£3rr£>fg 2 (X 

^zkWti* 5(Dm?5faizmzmmmT'mft>*iT^2> 0 &*>\ y^->»u 

limi 1 l3^£ft£>fc©l3Pl5££;t'l&L\ 0 ££ N *7 7l#9 5te$ftg|J9 5 A&4 3 
'W30Z:Sftl30^Bg£:&c>7;u;i>o LT v #^;*S#9 5#l°l$fc-r53h7!s 
1tifet7DM 0 ^->9 6~9 9(Do^0)1 ^fl!V^ - >^M^E L 2 (D^S^^IBS 
^*i5J;9l:&oTU5o HI 1 IZfrs-tm-Clt. L/S/^->9 6tfIMEL 
2 0>7fci&±l3lES£ tin It 2> o 

MOI!RMT^ottJ:u 0 ^LT. £©J©IStt<Z)#^*aM#9 5 * ±13, ftfr5t 
^lRjl3^^|ftCD7t^->9 6 — 9 9jb<fl5ja£jh.-Cl>£ 0 3©*7 7SW9 5 ' 

SW9 5 * ±©«8fc©yf*->9 6~9 9©-3t> 1 0®;^->^IME L 2 CD 
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HI1 0II^1-J;o[Z. Ht1 N ^2Stti7f-vP ST K PST 2±<D*ti&ti 
lZj8M-P>ti1t£mmt9 4* 94' fcldu a&KT^-f 2 IZlck »?&tfaS*i 

FMh^3r^©<a*KI#Tlftlte>*iT:L\S 0 £f Zs «SP*t9 4 N 9 4' OflBtt 

SJSTOt&oTfeOs 7*- A*- u^u >^dti^(Z)am®hLra)fS:fJ i fe»m 

8-3 7 1 4 9^$8l3^^tLTU5 5 feCD^L\S3h3b^^S 0 *K7 
34 hifc9 2<D&j£t LTliv #H3¥4-6 5 6 0 3^&$6l£lN^F<**lTU£> 

¥7-1 7 6 4 6 8.^aU3BB^*tLTl^«fe.©*ffil^S Z£tf!:%2> 0 dtibCD 
>Al333UTx SJK^P L&ffll^T^I SR7f-vP S T 

1 izvmttitzxm. p±&m 1 tI^a r i <»m* 50^ ufcu^ics mmx^ 

-5>3>BIZlfct\r> i2StS7x-vP S T 2±(Dg*£P<Dlt}BiM31, ^t>*^2 
Si?mP L 2§fflUfc^2I^f-vP S T 2lZft&£tlfcmfaP±(0$B2 

?s^a r 1 £^fc£*rc u&»spi::kiu ^owztrnxT-isa >B-cmmm 

RXfm 2fIi£A R 2ld*«N-*l83BD ! S^ : ?«>ff*?*iTt^o 
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ZZH, g2S^f-vP S T 2±<Dm*PlZtt-t2>^mXT-z/3>BlZ& 

Tl£ v ^2St5^5 1 -5>*P S T 2<DX Y#n5]<D{j£g£}&tfc^-£> U— tfT;$I+©i±l±i 
^t-^ L003©I2Sl^f-S;P S T 2Mno £ 
^T-7^P<>h^9 2l«tfiP±l3i>3 y KfI^lZ:*tf&LT^^ttTUi.^ife(Z) 

h ^ - * ®&«im#ttiM : a>Stfi!li£Sttftijfti&tt c o n t nisti £ & 0 

Tr#^%^l3l±. 12IIS7f-vP S T 2 £ittt>fc < "Cfe, <fcu 0 

£fcs W2Si7f->P S T 20>«ttct>l3s U^'J>y^iiJ 

0NTl;:lBtt£*i3o 

$ip^iC 0 N T lig 2 «ffi7r - v P S T 2 „ S«?7^>h*9 

2I±S2£SM*9 4' ±<D*ipx'-^ P FM£&tBU L — if^ttllctoT^^ 

PFMO^iUMO^TIIct t)> Sipv'-^ P FMh»£P±CD 
^ifeCDT'^ h^-*fcaX£«W0$ N -Tfcto^x Ii|7-^PFMi:IISP± 

©tt»©^av K«l«i:©(4iEIW^*^*i^*i*«)e>*LfcZ.tl3«:So ££s 02 
Sfef-vPST2±OS¥W9 4' ©S^p7 -i'PFMiix i^f-ya 
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y!\<J)-?7,0T=7 4 * > hifc8 9T^tB^tli,Sipg(JW9 4' ±(D&m M F 
M h l*mfc<DtiiM&mz & & <DT . X Y ¥® F*3 IZ 3 gip £45 P 

u^u >^di^9 3idcktJ^th-r?>o 3(D»2ia3^-9 4' coa® 

^•LTs »f*&^*«cL\fta"MS*<^T-i-5i:s fit 2*ftK3fe#^ P L 2 
iS#^^&ul2fJ|A R 2l;:tt^3M7fc^3I*<m3*i£o *EPOJS2««A 
R 2$tSt 1 c^-?.I^> JBHK*£A R Uzm&£ Mr Ji4 4 1 KU&fcT* 

**-5^JSt*t9 5©«&fc©;f*->9 6~9 9©et> 1 oflD^^->*«aiR$tix S 
2©*t8g±l;:BB«£*i3o JttfcWfcfefcx 7VW>Wt*->4 1 CMfctttat 
o*t\T. ff!2$l«iAR 2 4883t-rSfc«>l3^*ttS/^->*<3BtR*ti5o tf'Jx 
[±\ 7 s /W^A*^->4 1 ^"m^fS]lz:^TS L/SA*->7f£*ll£ N SI2SI 
fe£A R 2I^S7tt-i>/\°^-> ! fe,. L/S A* - >£-r3 0 

U^^A^A*-^ 1 hJ|*©A*->7:fc*ll£ N f 2fMAR 2I3M 

K/\'^-><bt-5o -3£!9x KI2f£ttAR 2l3fi. % 1 fH«£ 
A R 1 \Z&i?ti*ti2>J1?->lzmMLtc. (feStMiWi;) /t*->#8l3te£;h,So 
JLtllilcfc 0 . ftUte'C M P^SI^fcUTt.StS P C M PBJJfcBIZHrSiSfc K) £ 

&t\ts &fcp±(Dm±Lwmfotzr)\zmj3.£tiZJ'st>->(Dm'&, Wkw-ttiixmyt 
ytwm%£Hz>wm(D&i'&-c&z 0 mux. #^*g**9 5±iz, ^^>mtx^ 
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-^BtC^m?ti«ft5L/S/^->4j|8[SltTj3|, &im®A R 

i-ctottv cm p«kst feixraKE p^cm pmmmzx-mit k> -t *> tiwtt 

tea. m 2 stsx ^ -vpst2 iz&}$ ztifrgfa p ±G>mmmjkvm 2 m 
ma r 2\zn?z>m%®Mm%7-t% m 1 »f-vP s t 1 mmx^- 

i>3 >Blc^lbLv **ihMfTL"Ca52a&te^^-2/*P S T 2 tf&^^-S/ 3 > 
AdfSftU Jg 1 »SXf-vP S T 1 fc*2ttR7f-yPS T 2 fc©!fc|ft^ii 

t-VP S T 1 ±©lt#&S&fc;lfcaaSP#:P>D- K^tlT^^Sl3^$ 
tiSfcfcfclZx S^«tSMCDSt5P*<^1 StS7f-vP S T 1 \ZU- K£;hs 3 

-£\ l^f-vs >ATli N I2S«7f-vP S T 2©S2£§0**9 4 ' h 
®&%*£Jh P L h #*ffS]iJ- & J; r> \Z. %2 f-y P S T 2 tv 

fetfaMQatffao 

SffliiCON Tlix ^X*75-f 9 t>S^g&**9 4 ' 

5 0 U &f£3fc3*m P L £&mmt 9 4 ' ©Bflfc 
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^7 M(D7 - £ tS^T - 0 M F M i: CD&SP^tf&i^^m P L 4:Jft# 5 0 £ *<fr 
LTl&£ii 3ftl;:<fc9&I*&^PL^#:5 0££^LT. XY¥®F*3U: 

33 It £, 7 X t> M fob* 7 * £ M <D ; - >0tt<Difl&ffiaiff $S Al¥ "7 

-^MFM*i*oT*tB**ifc^i:l3«c*o 

Sfcx iigiC ONTIt P L fcgi£SM* 9 4 ' £<Df%lZ%L& 5 0 

aj#8 4T*itiU »»^*P L»tf»#5 O&^LT^SSftSMfca^SP 

^LT^j££;K&^®^S^Pf!®£(DM^fr\ i*W9 4' &fi6oTl*ai£*i 

fg23Sffi^T-ySPT24»l!it5o ^LT, filflliltCONTIi»#mtt 
»T/»f*:lHJJRS«*Sg»-rS 3hTr. SdE&^ P L £.&& P fc©Hl;:aJE«3IH3'& 
J&fiSU i2fiHA R 2$I^^2»f-vP ST 2±<Dg*£P(Dmi 

<D&&<frmtiffl i3So* i \ r x p ±cd# is 3 v v mm 1 7 * <? m l 
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U9 4' mmtm^pmmt<Dfm<Dfims &vM*5oa>&te9tiz&toizmm& 
iff $B^^iu u s s*s p a® t. (DmmmmcDvmmm&imizm u ?> «t o fz l 

^t^I2ii7f-vP ST 2£iafriJ-;:hlc:«£oT*ToT*>J;i,\U v'X^M 
^*>#s «fc 5 iz: LTt «fc n o 

fcSftffiaiffieDra P \zM bxii, ±izfi Lfc^lRiBitSL mm%m 9 4» fcttjfl'J 

i l xT/sae&s** p l 1 s«p©f2WR2(i 

WLTBME L 2 2^316^ I L 2au f *21ft|&3t^P L 2 £ 

£fc»2 3te^£**ft?ftSttfca>T> Sgl . f2?MAR K AR 2CD^tL-? 

«a R 1 i^^^tiS^#T r AV^yt^->4 1 I3jsl;t. }gffc<D/?*->(7)-5*> 
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©1 O^UKLT*7Xa09 5£[H]feU ;r©A*->&£ffiP©ai21«ttA R 
2lzmytLT^2>b\ *57ltt9 5 ©^to 19 lis fbl'JX-r-vs >Bl^x'X^X 
f-vM S TfctSttx u©?7^7f-yMS Tl3St5P©fl2^A R 2^S3fe 
t5ittofiDy^->*tt§^^^iltL, 3©T*£©A*->&B&3feE L 
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